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(57) Abstract: 

PURPOSE: A conductive polymer/manganese oxide complex 
powder for an anode active material of a lithium secondary 12s 
battery, its preparation method and a lithium secondary 3 120 
battery using the material are provided, which complex . 115 

ntO 110 

powder is useful to car components and electronic ao Anx 
components necessitating a good conductivity and electrical so iw 
activity at a room temperature. CONSTITUTION: The method 95 
comprises the steps of adding metal oxide to 0.5-1.5 M SfFSJE,mA/ g 
dopant aqueous solution of -4 to 4 deg.C and stirring it; 
adding a monomer whose weight ratio is controlled to the 
reaction mixture and reacting it for 30 min to 2 hours; and 

precipitating the reaction mixture in an excess of methanol, filtering it, washing it and drying it at a vacuum oven of 
80 deg.C for 24 hours or more. Preferably the metal oxide is selected from the group consisting of LixCol- 
xMn204, LiCo02, Mn204, LiMn204 and their mixtures; the monomer is pyrrole, aniline or their mixture; and the 
dopant is selected from the group consisting of camphorsulfonic acid, alkylbenzene sulfonic acid, sodium 
alkylbenzene sulfonate and their mixtures. 
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B B2S 2 £2 H^AfM S-21- tt«B2| £3011 fcWKH EiM0|^2X|g SF^BH* H2«= 
SaOfl gtJ- 3J2SA1 (A) -4 X~4 *CS 2«tf 0.5— 1 .5MB| ^gwQj =^ S^K!" * 

a&Al^lfe (B) £fi>| (A)SH2| BtBSftPIOl SiftCT BERDI apm-Z 30M LHAI 2AJ 

Z!" §2!" &mM9\ = B7J2I-; (C) (B)B*|2J H»Sttt9|» SHF2J DII&SOII i!2AI5*1 DlllfcJ- Qi A|*|«- 
§ 80*c2| 2§ S^DflAI 24AIZ»" OI# 2£A|3?| = EPBS = WStlO. feK7|2| g>BD)| 

4=t>- 21712 £^?o^ 7^7*21- S*WB SOMHIAJ DH° SgWB A^l ^ SIQ. 



E is £SE» ^5FA|3q »2» £A|0fl 1-621 ^±2101419713 =§SK)| 2^ ±™M^O| 

£ 25 w srbwhaisi szkwb wsej ne a?i aEE2i UEK3 ZLEH-QICK 

£ 3^ ^AiOfl 1, 6-7. HUSH 1-22J 8«B«B2| SJS gH= ^tS UEJ-yj 3EHHOIQ. 

E 4= *{AI(fll m HI in Oil 12] W ontil' 2J «»g ^EOfl [&5 S"3glF# UE^ HEH^OICK 

B i h S^ EIM0l#a*l© m* &3BH S 3 ^l^SCH) ^ol 2 Eg H^Aj-M S3" 

>^t@2J i^Ofl t^g*K)l AH^S EIM0W37aS ^ S^&g^'M MZZVE gaOfl 5*^ ^OIQ. 

gbi-xjog ^ ElMOI^SAjOfl AI-gSEJH 215 S^SglS! (LiCoOt)^ 

tte(LiNiQz)SE5 ^ ^tf^ (MnQz LiMnzOaJOl OlgElCH S^Q. U3 #3S= SOI 

oi^asi ^oiDj 3.6 vsj as-21- ^ 7wn ?i°u ^ ^oi^pi- 
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dh° oias bsoi sj= eraou £ms ±Eiy tf£r§(UMnA)= T^^roira tj-goi soi*h 

SflSIS 3901 

n^LI- 3Z!-£!fi*S 2f 10"* S/cmS DH^ ^fH ^2 ^£2] M°^£2h «*i oj-gg 

s-s-sschi ^soi s^oi florae ei-soi °ia. sbjsiss E7i see 

^ 10* S/cm OlSr^ DH° tePI [QIS01I gf3AI *1« SlfeKHI SPI £|^fOI 33 

Sf 10 g§X LH*|2J &± ESfflg AhgSPJ SLK i!SH3F ifcfc ESHI gg-g 

71- HS«(ai)ic)O0AI SBS (tetragonal )£g HfflJO ¥HI7^ *f 6.5* g?\ti\0\ SSSai- &± ESn°J 
^ ¥ ^oi ck^oi ^AH^f-gAI TEltfOI ^7|*r01 2A|2| ^S0| 34*P1 E»SCh 01 M ^jfll^PI SWKM 
S-ZJ- 0.ISS 0|7F E= £T7 r 2J 0|£^ x| B«t= §01 SCTEISEU ORBOT aaajffl 7| 
CHoPI aHOIQ. 

tffi EES UMAfe Arg^fe E??E2| =20fl CKF DlTttSXIS] g=*]ir E<= ArgOl 7hfe 

om*y euchj °jon eimootsaibj ° 0 «tfi^ sssoi »q. Eianirai- goi^ ess 

2E3 US 73- EX|2| g^Oil 2A|2J #3 B«S El ft g^OilAi EIM 0I£2J ^£JHJ- J2S73- gf^WAI § 
0|£2J Ahs LH^BJ ESCHI BJoHAi OI^OiAIDI, »H 0I2J «§f£g ^SQ, gEIOMdl 

SO! (Polyacetylene), eEI0ry£! (Polyani I ine) 9! ^EIEIM (Polypyrrole) 2E£ 2SWf 0|£ r 
SK|2| Sf^IrSIiS Ah^l 4 SiaHL M^73±E(Bridgestone)/A]|OI3(Seiko)2r soio, b r 2 

EKVarta)/U^=(BASF)S MEIOfy^l (Polyani I ine) II- gE|EIM(Polypyrro!e)M 0|§*J ±« Eie^AIM 
1980^CH ^»KHI JIWftKN Hh SICK 

3E1U #7|2J EIM/2E2 H^Ar 2A] = X r 7| ^ID| DH° *©D|, ES/1TES SCH1 USAh 
A}# UjOflAiHJ E£m 0|S2J 01^ ^E^ HsL SA| 4^01 ^^^| B§E|^ BSOI °iOi LI 
SAIOil UI^H ^h^Hr ^^3(H!A| ^SJCh E£t 2Eg HgWHI sltH EH s 

EIKIS 2f 35*, SEIEJ2HI(Polythiophene) ^ 25* ME|0fy§! ^ BOX 3S^2S 

s« ttflii ?mn aa stji oouxi ^e^i- ^t^MCh ^ai ?og 

7HAI& Hh SiOQi z£%y SEIEIM/MnO z ^ Sf^SglM 2^25 Hl^l-^ ( 
Soc.. (tea. Gamut!. 198, (1991)) , §E|E|M/LiMnJD 4 ^ E^ S-^ISS 

Sfe SaOl MH£! WaQ.(aB«to//.J067, (1989)). 

HEILr ^|2| t3§ SE^ USAh^J ^nt iS^PPF OjgH ^^61 ^|(HI ^tJS^ 

# SOIOt tV=: BSOI SIQ. DEIH fe^AI ESMSAI ClQU EF eOI^# AFgul-HS # • & 

3 si-soul 2E^ usaf lh ^oi^2j Es/i-Eg ^goi ia$f°g s^t^cm aa/i-Eia 

= BIS 0IS2I- HS73- SCHIAI S# ^^5hC« gir°J S-^M i^U 4 ^fllSOl Si^Dj, SEg H 

Mil AL^OI -} 7^-)L DITTI^I wJCMS -JLTITJl DOP Oil OH-rJI Ta-=-UOHfU1 Ol^lT TTOI TIHonT njPi-il^fn Q 




« JOI 

B £Pm ^BH°J S-ZJ- ^MSF HSAI-2J EI"Ss oflluPI ^|oH XII ^ B E K 

^Eio r y^i e^ meikims sj-^o^ s^^oi ^^n^w^^mm ^ %^mm 

^Itl ^Soh^l ^|oH B gSS (A) -4 *c - 4 i§6J- 0.5-1.5 M£J E5M 4^ CHI 

xmmm s^rti § ^ai?i^ E^sh (B) (a)B7U2j s-ess^oii sshpi- s^^i emtsii § 

30S LHAI 2AIZJ- §2J y§A|?|^ EhTflEh; (C) (B)t^H ^e^t^e H^2J D1l&#0il SSAI31 
OlSrZl- Qh All^ti- ^ 8CTCHJ 25 ^SCHIAj 24AIZI OIS^ 25A|?|^ OI^CHSM ^1— 

EiMoi^jAig ^& <s^mwm s n xu^^s ?ais§fe 2100. 

^1 (A) &7fl°4 S^thgS LIxCch-xMnA, LICoQz, Mn^Q^ LiMnzCU # A}§W ^ °i^D1 #?\ (B)Bfll 
2] KIM E^ OFySs A^^ 4 2iQ. ^%\9} =^ i+ag°4 SStil^ 1 : 10IIA1 I : 

Are ^Dil CQ-EF ^^01 ; r ^O, 

(A) ES-MS lf5#Si.Kcainphorsulfonlc acid), SaSSSSS^Calkylbanzenesulfonic 

acid), ^ia^i?^ UM#S (alkylbenzenesulf onic acid, sodium salt)# AFSEf 4^ ?i2iD| EE^M 
2J ^ Ar^BI ^OI(n)^ OOfl/d 12DrAI 5§0I 7rsorII S^AI E^M 4^°-^2J feE^ 0.5 M LH Al 
1.5 MsLM AFS ^^Oil CO-EF 5§0I 7rs5rQ. 

^I°J E5-Mg0ilAi 21 ^ Ar## 7rAI^ 3E^ H^Ar AI#M fJgtt 

S ^SAI?I^ SKM (HIl^?r0raL1l0|M(ethyiene carbonate), LI Ml ?r0r^L1l0IM (dimethyl 

carbonate) gOHOU EIB«IA«^2a5E^B0IM (lithium hexaf luorophosphate)7r ^71S ^71 

SflStlOO ?^E^ I2SAr2J g0l5r?fl ohH ESS UfJESs^ ^01^ 71 CH SAf ^5 

^ °]5r01 # • SfSSOil USAF Af#LHCH] 13 § El 01 Els SWISOO 2Jtf E^l ^#E.mi 
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EiMoi^xig g^ieis oh^ sitsy- m^m Aiya. 
a*h BniggftStiSr us sa*!- h^tot sa- &mmsi s^tm ^ueihs 2^ eisai m?y 

El= MEJHiyEI2!M^2EIOIE(polyvinylidene fluoride) E^ ^EIE(IMEr#^2=0flIi£« 
(polytetraf luoro-ethylene) ^2J H^XF IttfHEr^j st^E t/^AIiy ^ Sl^DI, ^tJ" S^Ifs^MAI 
3 LHAI 5 gUXSJ Hg» *MF££E ?4*> 2?l SEgs UEHJIES &± E2XH2J B£A|?| 
S^S" 5! ^EIS DflUXI gEM £2r3£3 tf&AIH 4* 2iQ. 

#Sr*il^= S-eHUi^itllO|M(ammonium persulf ate(APS), Acros), l^]E{MSE||0|M(f erric perforate) 
, I^M^EI-OIE (ferric chloride), ffil^LrOl MEil 01 M( ferric nitrate), 3e&He{fiiffl0lM (ammonium 
ferric sulfate) S! iEteffl £M 01 M (potassium persulf ate) f§H Afg^ 4 °iH SSSIfir tfsRII2| HI 
I§ 1 MOM 1:7.5S AJ-g «*10fl ttrEh 2^0| JhSSKM, S>ZKSr»(Lil*iA)S| 3^Wfe a^I SI 01 

s BI3ft ^AlOliOil HJTiul-Oj gtffl £Ssr9 Crg2r SS a s»grj| ^AlOIIOil *J§E|S 2S 0 fU 

< AIH 1> 

ESMSA1 SEai^lffllSftSiKdodBcylbenzenesul tonic acid(DBSA), Acros) 23.1gM 350m I (H| H^H 

AIE! ^ Li MnaO*(KMG co.) 10gM ESM ^g^Oil §7 r £J- * 10 ^Zt AM jMK>|» OlSolOI j2gt£!Q. 
Olttfl 4=©*! 2] -4 *c ~ 4 -C3 ^AJoKO me t^Hf Acros) IQgM S7I& M 9f 380 rpmBJ ^E 

S 30g LHAI 2A|^ u^AlglQ. ujh S3A|?|7| S|5r0! 2rif2J DUEWOfl *!3A| 

# gSMM sEF^ ^EiM OlgtKM D12|eHl WB*K OrAilM^ SIS flgH 01 Bh 

© es-m^i- g-gsi M?\m mm urn*} m eo-cej sssbwai zj^roi meieim/^^ei^ 

SPIffl- STOI W tfgNHI CHuKfl 4-ggSHS 2?| SEEM ^§3H31 E 20il UEH.H 

H2DL X£ 518711 OIBtlOl 2E« UMArB] § E 1 0il UErLHStCr. 

3AI2J ggg W«a?rfiL1IO|M(ethylene carbonate)/aMl?rSUIQ|M (dimet hyl 

earbonate)/UPF a (Merck Battery Grade, EC/DMC =1/1, 1 M LiPFJ °?| ^x-li S^j^M Ar©3K)1 El^Oil 

mm&^&m^ eimoissaim i^ti- ^ 3.0 -4.2 v ^zroui c/321 sgsai- 4.2 V2j §3°^ 

5 m&tt m C/32J ^geiOl SAIBj iAie^CK e^&ll'S^ EIM^^ (Chemettal 

Co.)S AB*raa. «Eim»/LiHn B 0 4 W 2^ mZM MEiU|yEI2!l^EJ-0IE (PVdF, 

Altochem Kynar 761)M Arg^rSH, E^XHS^ HfflHWIM/QWII!S!!gS! (sf g6/acetylene black, Lonza 

c6.)a- om\w& &mu\*u\M nmmm 7/3^ swioi A r e^a. MEiEiM/Li^o 4 2!^(2x2cm 2 ) 

S »M1/^XH/E2ni Mss n-M 1 -El ME|E|^( n-met hy I -py rr o I i d i none )/0\M}^ SB" g OH Oil 
Ala # &^D|& ^^(Hl 3De r 01 $ g^rK£Dl Oltlfl SSg/S^B/ESXfl = 

100/6/102J SUtilS H§5rSIl OI^AI 3^ SMS Sim 0.05 g/cm'^ # 

< « AIM 2> 

S?^SA13Bjag#ftf[o^ 350m I (HI g^BAI 

mw?\m 

< «Ain 3> 

E5MSAI ¥iaSit5i!tbutylb8n2enesufonic acid(BBSA)] 15.2 gg 350m I (HI eoHAI^j $ ^'Al 

Ol^hOI 2E^ J2^Ar2J ^Sj * £ 1 0H UEHJJ2UZJ-. 

< ^AJ0« 4> 

ES^SAI EhE|~e^^#5<y-[ P-to I uenesul f on i c acid(TSA), Aldrich] 12.2 g# 350ml Oil g^flAI 

tll^lM OlgSIOI 2E^ H^A^ m^t} w E IN LrEHJISQ. 

< tfAin 5> 



?J ^ A AIM m MZtYZU. #719} ^01 A1IS=J ^ ^^Ml 1 HBIOfl CHol-01 X£! 

— Olg^Kfl 2E^ H^AhBJ f E IQfl LrEHHSSLr. 




E IS fiAIOfl l-52| E5M=li fftrAI?! flIZEtl MEIEIM2J ^!^cfl0|s|g7| ^51]^^^ LfEh^ E 
StKHI CCEr 25 ~ 27 * 5«2J EIOI3EJ &E7 r SEWfe 5# ^ 2iaQ. ^9 ^A10|| 12J 

EQI^^s^HS ESEISiM 0}| 2e= 3.34 ^Ei MEH3^Qfl °|tfl H^Ar A|#2J Ql^iHlOl^ ( o^- 
spacing)0| 26.4 A°! #^ ^iff »o|^ ^ 01 ^3>^Ei EEH^'SUSI^a^ Aj-g 

th^ S^Ofl HHtfS H^AF AF#0flA|2J ^AfZi" 2E^^Ei °^tl" 2^1 SE^^l LfEKHd S^l S$B2» 
Oil EJt!- I3^Ar#ej ig^Qii oj*h #^2A| IfflrS EIM OI^E] 0|§# UEftSg ^ ^ 2iQ. 

< ^AIOU 6> 

^d-trM(LiMnza) 20g# ArgsKS ^ AIM 13h Xil^SrSQ. ^ISLr ^01 ^5^! ^ 
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?r mmm ^shj 3?i see a ^aiwi ia grass ^*so^°cw n i 

IhM E 2, E 301 UEKHStQ. 
< flAIH 7> 

Sffi+S»(LIIWl) 30g^ Af-guK)) ^AIOII I2F giJ*h gfgog g^oiaQ. fecial- soi aisa 

|J 3a 7l E S 4l\lolc:?^ s ^ Jm um] m ~=* J *««asDi a a 

E 2= gAIOII 1, 6-71- SUtKH W g«SSS0IIA|2J SZM«» StKHI [&g S7| SEE2J 

9»» UEfcS S^ 3SHI0IAI M»» L i MnzQ»2J MER ^ HIIQSKfl UEH.H52 

&c^ 2 T , L^#l a A^ yi^KM S SSOfl 2|SKW SIZES W °o^^ilH o-th 

SESs UEI-Ss ^ SICK 

<uiin«i i> 

LiMnA# A>g5fO) EISlHIiVLiMnA 2AIM § £A©fSlQ. 2^ *fl 

5 flAlOO m 5S&IDI H 3 B2W E 3 a E 40fl UEKH2JO. 

<u]jnwi 2> 

LiCoQz (Seimi Cp.)S Ah^mCfl ElMOUlVLiCoO * 2 AIM $ SAj^l g^§ 

^ABBICh 3^ 7315 «»S SAIWI Oh SBISKfl 3 11^ E 3Dfl U-ERHSQ. 

E 3£ tfAIN 1. 6-7, HlJUmi 1-224 S3 ©if ^£f# UEiyt flAIN 72J 1 El Ell 4 g^XEJ ^ 

tJ- S^SSSQI 7|£2J LiMnAW UimCM »a8€W UEMm IT 4 SO. E 4 ~ 

721- HlJSOfl 12J ^EOil [Q-E gWM UEKfl 2A|0fl 72] <w S^MBOI ZBHAI 

E g^g UE\^m B * 3D. 

371 ^ee^ s^htmi ma aara sboi soisbxihs jib V ■ »aof ^mf! sjImbbeJei 

MAI ABE &± Ea?3l3 §7Hfl fig * ¥iE|g OflUAl BESt HUH flEfi V# 

SR&SSS oISh EIMOI^SAI S ^3A| §2h SOI ^(HIA| 27I3EE2I- SPI^j R 

^ MEEI ?fEI 73l5o^ IE ^Tfl a 2 XI (HI ^ 22^1- SiQ. 




XII 1 *M SiCHAI, 

4^1 (A)EJ-TUHJ =^AhSf^« LixCoi-xMnaCU, LiCoQz. MrtCU. LiMrbO*^^ 01=0121 g°g^Ej 1^01^ 
301 AHa = ^ m EIM0Ia^!A|2J gf^^g^S Af-gEI £ aEgSMW/^^g ^ 

a 1 t,KHI SiCHA), 



HI 1 «0| 24CHAI, 

fe^l (A)B71I2J mi!!3i^ ^aSSSd!" UMMS^S 01 = 013 3^S¥ 
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